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ABSTRACT
Thisresearchaimstoproposea methodtostudytheeffectof dataavailabilityin
disaster-responsestudy.This researchfocusedon howto quantifytherelation
betweendataavailabilityandactionstakenbydecisionmaker.Themorespecific
topicis representedas disasteresponsedueto varyingdataavailabilityusing
SeriousGamemethodin thePublicWorIesUnit Surakarta.The seriousgame
providescenariotogatherdataaboutseveralissues.Digitalelevationmodel,flood
alertstagedecisionmaking,anddamagepredictioninformationwereneeded.This
researchalsocouldpromoteasacomplementtheothermethodforcollectingdata
anddecision-makingtrainingprogramforfloodmanager.Theresultofanalysishas
shownthattherearedifferencesof responsesbasedonthedataavailability.Better
responsescanbeachievedbytheimprovementof dataavailability.It alsoproves
thatthenumberof correctdecisionwasraisedby the improvementof data
availability.
Keywords:disasterresponse,dataavailability,spatialinformation,seriousgame,
flash.
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INTRODUCTION
Withintheframeworkof floodriskmanagement,severalaspectsneedtobe
consideredtomitigatethefloodrisk,mostinfluentialarethecycleof floodandthe
responseagainstit. The responsemayvaryandinfluencedby manyfactors,
includingtheavailabilityof thedata.Thisrelationship,theinfluenceof varying
degreeof dataavailabilitytowardresponse,requiresa betterunderstandingthat
couldbeachievedthroughtheresearch.
Figure1.Disastermanagementcycle
(CommitteeonPlanningforCatastrophe2007)
Fig.1illustratestheresponsephasein disastermanagementcycle,which
coversall actionstakenjust before,during,or just aftera disaster,themain
activitiesareonprovidingbasicneedsof theaffectedpeopleuntilcomprehensive
solutionscan be provided[Warfield,2010].In this phase,informationabout
disasterevents,risk,vulnerabilityandrisk indicatorsareessentialto providea
betteresponse.
In floodingsituation,the dataof flood extent,numberof affected
population,victimsanddamagedfacilitiesareimportantfordecisionmaker,but
usuallyit takestoomuchtimetogetandtheaccuracysometimesdoesnotgood
enough.Researchisneededtostudytheusabilityofspatialinformationtoenhance
theresponseactionduringdisaster.Seriousgamein scientificandexperimental
approachdevelopedfromuserneedassessmenttomakeanevaluationofwhatkind
of informationactuallyneededintheresponseactivity.
SurakartaisacityintheprovinceofCentralJava,alsoknownasSoloCity.
It is locatedinthenortheastofYogyakarta,andsoutheastofSemarangcity.
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TheEasternpartof Surakartameetby thelongestriveron JavaIsland,
calledasBengawanSolo River. The geographic oordinatesof Surakarta
(Solo)is
110045'15"-110045'35"E and7036'00"-7056'00"S.
Figure2.CentralJavaProvinceandSurakartaCity
(Source:FUBI~ap)
THE METHODS
Theapproachtoinvestigateherelationbetweendisasterresponseanddata
availabilityconsistof literatureresearch,interview,userneedassessmentand
seriousgameastheproposedinnovation.Literatureresearchof thesupplemental
documentsandreportswasusedasastartingpoint.In general,researchactivities
illustratedinFig.3.
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Figure3.Simplifiedresearchframework
52
Interview
'0ues1I0n&
Re5pGnse0plicn
ANALYSIS OF SOLIDWASTE MuhammadSyukril
For local governmentespeciallyflood defenseunit in Public works,
geographicalinformationlosesvalueif it addsnothingtothedecisionmakingor
whentherearebarriersto accessingtheright information,at the righttime
[Hayes-Roth,2005; Langkamp,2005; Vreugdenhil,2009]. Theparticipatory
approachwasusedasamainmethodtomeasuredifferencesofresponse.A serious
gamewasdevelopedandrunby eachof manyparticipants.Thegameprovides
severalscenarios,eachscenariosupplementedby optionstobechoosesby user.
Variousscenariosillustratevariousdegreeof dataavailability:low,moderate
andhigh(Fig.4). Responsesofeachpersonwererecordedandfurtheranalyzed
toexplorethedifferenceofresponseduetovaryingdataavailability.
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Figure4.SeriousGameApproach
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The seriousgamewasdevelopedby combiningArcGIS shapefile from
manysourcesuchasRBI mapscale1:250.000fromBAKOSURTANAL, contour
map(Scale1:10.000)providedbyPublicWorksof Surakartain 1991,fieldwork
datafromGeographicFKIP FacultyUNS2008in [Setiyarso,2009].
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Figure5.UserInterfaceof SeriousGame
InteractiontoolboxprovidedAdobe/Macromediahttp://www.adobe.comin
[Gowin,2002]combinedwithideaandtechniquedevelopedin http://om4gus.-
blogspot.com.Withintheseriousgame,thereweresix scenarioswiththreelevel
dataavailabilityprovidedforuser:
a. Differenceindisasterresponsefromearlywarningdata.
b. Differenceindisasterresponsefrominformationduringflooding.
c. Differenceindisasterresponseinquickresponsetofmdalocation.
d. DifferenceinDisasterResponseinFloodAlertStageDecisionMaking.
e. DifferenceinDisasterResponsefromDigitalElevationModelusability.
f. DifferenceinDisasterResponsefromDamagePredictioninformation.
Theseriousgamewassuccessfullyimplementedandrecordresponsesfrom
participantsfromseveralgovernmentalgenciesresponsiblefor floodresponse.
ProfileofparticipantsarepresentedatTable1.
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Table1.Profileofparticipantsofseriousgame
Work
PublicWorks
Bapermas
KesbangLinmas
KesbangLinmas
SubTotal
Total
FamiliarwithSurakartaarea
Yes No
15 2
6 1
7 3
28 6
34
FamiliaronusingMap
Yes No
10 7
3 4
4 6
17 17
34
Therecordedresponseswerethenanalyzedinstatisticalpproachtodraw
conclusion.Severalaspectsbeingstudiedwere:
a. Maximumresponseselectedfordeteminingthebiggestnumberof selected
responsefromtheplayer.
b. Minimumresponseselectedfordeteminingthesmallestnumberofselected
responsefrotheplayer.
c. Stay the sameresponseis the non changingresponsefor different
dataavailability.
d. Changingresponseisthechangingresponsefordifferentdataavailability
e. Crosstabulation:is ajointfrequencydistributionof casesbasedontwoor
morecategoricalvariables.
f. ChiSquareanalysis:testisusedtodeterminewhetherthereisasignificant
differencebetweentheexpectedfrequenciesandtheobservedfrequencies
inoneormorecategories.
Thepublicworksresponsecouldbeinfluencedbyotherfactorbesidesdata
availability.Thelevelofdevelopment,thelocalcapacityof flooddefenseunitand
structuralorganizationarrangementcanalsoaffectingtheeffectivenessof flood
response.It is importanttodeterminetheeffectof spatialinformationespeciallyin
disastermanagementinformationamongotherscauses.Dueto this issue,this
researchaimstodeterminethecorrelationofvaryingofdataand informationto
disasterresponseactivity.Morespecifically,themainobjectivesof this research
are:(i) to determinewhat,when,andwhereinformationisusefulforthePublic
Works Unit of Surakartato assistin the responsephaseof the flood risk-
managementcycleand,(ii) to identifythekeyelementsin decisionmakingfora
giventaskthroughthe implementationf a seriousgameto testthedisaster
responsedecision.
55
IndonesianJoumalofGeography,Vol 43,No.l,June2011: 49-62
RESULT AND DISCUSSION
Analysisof the recordedresponsesof participantshasshownsomeresultas
highlightedbelow.
Contentofinformation(When,Where,Why)thefloodinghappening
Hierarchyof preferredcontentof informationfromthemostimportantto
theleastimportantaretimecontent(when),spatialcontent(where)andcausal
content(why),asshownatFig.6.
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Figure6.Prioritycontentoffloodinformation
MethodforLocatingIncidentsandaddress(StreetName,Map,Village)
Order of preferredmethodfor locatingincidentsand addresses,
arrangedfromthe most preferredto the leastpreferredare (i) using
village name andprominentbuilding,(ii) usingmap,and(iii) usingstreet
nameandnumber,asshownatFig.7.
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Differencein disasteresponsefromearlywarningdata
As shownby Table2, at low availability,mostparticipantsaskformore
information(28of66-42,42%);atmediumavailability,responseisdirectedtogo
tofloodpost(23of78-29,49%);whileathighavailability,mostparticipants(27
of89-30,34%)confidentlytakingaction:preparesandbagandwaterpump.
Table2.Differenceindisasterresponsefromearlywarningdata
Askformoreinformation
Gotofloodpost
Preparesandbagandwaterpwnp
Repairfloodinfrastructure
Issueafloodwarning
TotalResDonse
Response1
Response2
Response3
Response4
Response5
66
DataAvailability
Low Mediwn Hi
28 19 14
22 23 12
6 16 27
6 2 19
4 18 17
78 89
Differencein disasterresponsefrom informationduring flooding"Flood
ExtentandMagnitude"
As shownatTable3,theresponseischangeasdataavailabilityvary.Most
respondentsa kformoreinformationat low dataavailability;atmediumlevel,
mostrespondentsoptto beginevacuation;athighlevel,optionfor evacuation
wereselectedbymostrespondentwith largerconstituentthanthoseatmedium
level.
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Table3.Summaryofresponsetakenduringflooding
Differencein disasteresponsein quickresponsetofindalocation
As shownatFig. 8, theinfluenceof dataavailabilityis clear,moredata
improvetheaccuracyof responseto fmda location.At low level,lessthanhalf
respondentfounda locationcorrectly,atmediumlevel,approximately90%found
correctlocation;athighdataavailability,allrespondentfoundthesitecorrectly.
40
35
30
25
20
15
10
5
o
34
. Correctlocation
IiiIlncorrectlocation
lowData Medium Hi.ghData
Availability Data Availa.bility
Availability
Figure8.Summaryofresponsestofmdalocation
Differencein DisasterResponsein FloodAlertStageDecisionMaking
As shownatTable4,atminimaldatalevel,onlywithinformationofwater
height,only35%respondenttookcorrectdecision.With additionaldata,number
of correctresponseincreaseto 88%.Whensupplywithdamagereportshowing
conditionof levee,thecorrectresponseare62%.
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Low Medium Hi
Askformoreinformation Response1 28 19 14
Gotofloodpost Response2 22 23 12
Preparesandbagandwaterpump Response3 6 16 27
Repairfloodinfrastructure Response4 6 2 19
Issueafloodwarning Response5 4 18 17
TotalResponse 66 78 89
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Table4.Alert stageresponses
WaterHeightLevel
12
22
34
CorrectDecision
IncorectDecision
Total
21
13
34
Differencein DisasterResponsefromDigitalElevationModelusability
As shownatFig.9,theusabilityofDEM isjustified.Moredataavailability
increasethecorrectnessofresponse,from76%atLowto97%athigh.
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Figure9.SummaryresponsesofDEM Usability
Differencein DisasterResponsefromDamagePredictioninformation
As shownatFig.!0, increasedon dataavailabilityresultedon increased
accuracyofresponses,from26%atlowto71%athighdataavailabity.
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II CorrectAnswer
IIIIncorrectAnswer
Figure10.Summaryresponsesfromdamagepredictioni formation
CONCLUSION
Severalconclusionscanbedrawnfromtheexperimentalfloodseriousgame:
a. The moreaccuratedataandits completenesscanhelpdecisionmaker
producemoreaccuratedecisionandconfidentaction.
b. To address pecificissuesduringdisaster,it is importanto adoptone
procedureandcommontermto avoidmissinterpretationaboutdataand
disastersituation.
c. Specificinformationcanleadtospecificdecisions,whichproduceffective
andefficientresponse.
d. Geographicalinformationcouldgivebenefitif it providedin timewhenit
neededandusedbythecapabledecisionmaker.
e. Somedatacontinuouslyneededuringdisasterandsomedataonlyneeded
once.
f. Severaldataneedtosimplifybeforeit deliveredtothedecisionmaker.
g. Typeof informationcaninfluencedecisionmakeralthoughit containthe
sameinformation.
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Theresultof analysishasshownthattherearedifferencesof responsesbasedon
thedataavailability:
a. Forearlyinformation(seetable2),atlowavailability,thedecisionmakers
askfor moreinformation(28of 66- 42,42%);atmediumavailability,
responseis directedtogotofloodpost(23of78-29,49%);whileathigh
availability,mostdecisionmakers(27of 89-30,34%)confidentlytaking
action:preparesandbagandwaterpump
b. ForFloodextentandmagnitude,betteresponsescanbe achievedbythe
improvementof dataavailability.Numberof correctdecisionraised
significantlyby the improvementof dataavailability:47,06%at low
availability,91,17%atmediumavailability,100%athighdataavailability
(seeTable 3). Resultspresentedat table 34 and table37 provide
similarconclusion.
RECOMMENDATION
To provideeffectivefloodinformationforresponseactiontherecommendationsto
thePublicWorksofSurakartare:
a. To makea standardprotocolandformatfor floodinformationinsideof
eachinstitutionandamonginstitution.
b. The procedureshouldprovidestandardminimalinformationin timely
manner.
c. Whenusingspatialdata,thereshouldbeonlyonebasedatausedin the
commonoperation.
d. Combinationofradiocommunication,printeddocumentandspatialdata
neededtoenhanceresponseaction
Forseriousgamedevelopment,researchersuggestsseveralpointstoconsider:
To makeaseriousgamingcouldbedoneinvariousplatforms.Therealistic
scenarioand good preparationof visualizationdata would determineits
performance.The otherfactoris how theplayer interact with the game
environmentisalsoimportant.
Multi disciplinaryapproachesareneededto makea goodserious game for
simulatingtherealworldphenomena.GIS professional,computerprogrammer,
disastermanagerandinformationanalystexpertsareneededin a teamtomakea
goodseriousgame.GIS professionalis responsibleforprovidinga goodspatial
datawithadequateaccuracy,Disastermanagerandinformationanalystsneededto
determinewhatinformationeededandcreatingscenariofor theseriousgame
whiletheComputerprogrammerimplementthedataandthescenarioin a chosen
platforme.g.Flash,Java,Ajax,C andothers.
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